Biphasic kill curve of isoniazid reveals the presence of drug-tolerant, not drug-resistant, Mycobacterium tuberculosis in the guinea pig.
The marked reduction in the potent early bactericidal activity of isoniazid during the initial phase of antituberculosis (anti-TB) therapy has been attributed not only to the depletion of logarithmically growing bacilli but also to the emergence of isoniazid resistance. We studied the anti-TB activity of isoniazid and its ability to select for drug-resistant mutant strains in guinea pigs, in which the histopathology of TB closely resembles that of human TB. Prior mouse passage did not appear to enhance the virulence of Mycobacterium tuberculosis in guinea pigs. The human-equivalent dose of isoniazid was determined to be 60 mg/kg. Although isoniazid therapy caused rapid killing of bacilli in guinea pig lungs during the first 14 days of administration and rescued guinea pigs from acute death, its activity was dramatically reduced thereafter. This reduction in activity was not associated with the emergence of isoniazid-resistant mutant strains but, rather, with the selection of phenotypically tolerant "persisters."